Introduction
The uniformity of field in the ends of the good field region of a dipole is affected by the proximity of other magnets. In the ACqL ring where magnets are short and of large2 aperture , this effect deserves particular attention .
With a configuration as shown in Figure 1 , it was planned to study: - (4) where Se is the impgsed current density, E the electric field, H and B are the magnetic excitation and magnetic flux density, respectively. The magnetic permeability Pr is assumed to be isotropic and constant.
In our case of stationary fields, the Maxwell qquations (1) and (2) are decoupled, which means that E, which causes the current density 4e9 can be expressed by integration of the equation (2):
where 4 is the electrical scalar potential.
Since the d~vergence of t is zero, the magnetic flux density B can be described by a magnetic vector potential A B = curl A
Substituting t in eq.
(1) and usinq equations (4) and (6), one obtains curl (t curl A) = Se where u =1/p is the magnetic reluctivity.
Introducing vector identities, equation (7) 
The end field contribution begins with a 1 (no symmetry) or a2 (with symmetry). The fundamental term ao is,by definition, included in the effective length.
Dipole end fields
The dipole has a magnetic field B which varies accross the aperture due to end fields and other perturbations.
In order to respect boundary conditions in the dipole, there is only the vertical component By in the median plane x = 0, y = 0. We expand By as follows
The odd terms bn vanish when there is symmetry.
All variations of these quantities will be considered within the good field region of the dipole, x = ± 186 mm.
Sextupole term due to end field only
The dipole studied here is a combination of window-frame and H magnet types. The permeability is assumed to be uniform and equal to Pr= 531.
The current density is constant: coil 1 has 2.469 x 10 6 A/m2 and coil 2 has 2.872 x 10 6 A/mn2. 
